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DETAILED ACTION 

Non- Final Rejection 

Election/Restriction 

1. The Applicant canceled claims 1, 5, 11, and 15. 

2. Claims 7-8 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected Species. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112; 

The specification shall contain a written description of the invention, and of the manner and process 
of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and use the same and 
shall set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 2-4, 6, 9, 10, 12-14, 16-26 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The 
claim(s) contains subject matter, which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
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invention. The limitation in claims 2, 12 "includes projections and recesses which 
are alternately arranged in the circumferential direction of the crash box" appears 
to be new matter and was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventors), at the 
time the application was filed, had possession of the claimed invention. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

1. Claims 2-4, as best understood, are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Regarding claim 2, "an initial buckling portion, which is previously formed only 
in a predetermined portion of the crash box that is close to one of the first and 
secor\d ends" fails to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. It is not understood what is meant by 
" previously formed only in a predetermined portion of the crash box". It is not 
clear what is claimed by " close to one of the first and second ends". 
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Regarding claim 2, M the initial buckling portion being a plastically deformed 
portion formed by applying an axial load to material forming the crash box before 
the vehicle bumper is mounted on the vehicle" fails to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Regarding claim 12, "the initial buckling portion being formed by plastic 
deformation of a part of the crash box before the vehicle bumper is mounted on 
the vehicle" fails to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 12, "the plastic deformation of said part of the crash box 
being achieved by applying an axial load to material forming the crash box so that 
the plastically deformed initial buckling portion extends around the entire 
circumference of the crash box and includes projections and recesses" fails to 
particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 12 "the .entire part of the crash box in which is located the 
plastically deformed initial buckling portion being closer to the first end of the 
hollow crash box than the second end of the hollow crash box with the start of 
plastic deformation of the hollow crash box occurring at a specific portion of the 
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hollow crash box defined by the initial buckling portion and proceeding toward an 
adjac^ of the hollow crash box" fails to particularly point out and 

distinctly claim the subject matter which applicant regards as the invention. 

Regarding claim 21, "the initial buckling portion is located only at a portion of 
the hollow crash box that is close to the bumper reinforce" fails to particularly 
point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Regarding claim 24, "the crash box includes a hollow body that surrounds the 
at least one partition and the initial buckling portion is formed on a portion of the 
hollow body that surrounds the at least one partition " fails to particularly point out 
and distinctly claim the subject matter which applicant regards as the invention. It 
appears that the whole cross section, also to include the partition, will have to 
buckle. 

Regarding claim 27, "the hollow crash box including an initial buckling portion 
at which plastic deformation of the hollow crash box starts when the crash box 
receives a load , the initial buckling portion being formed by plastic deformation of 
a part of the crash box before the vehicle bumper is mounted on the vehicle , the 
plastic deformation of said part of the crash box being achieved by applying an 
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axial load to material forming the crash box so that the plastically deformed initial 
buckling portion extends around the entire periphery of the hollow body and is 
formed on a portion of the hollow body in which is located the partition " fails to 
particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It appears that the whole cross section, also to include 
the partition, will have to buckle. The partition is through the whole length of the 
crash box and does it mean the initially deformed portion extends over the entire 
length of the box? 

Regarding claim 28, "at least one partition comprises two partitions in the 
interior of the hollow body" is not clear and fails to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

2. Claims, elected for prosecution, are confusing and are not clear because 
claimed limitations, (cjajm n 2 f the initial buckling portion extends along the entire 
circumference of the predetermined portion in the axial direction of the crash box 
and includes projection and recesses which are alternatel y arrang ed in the 
circumferential direction of the crash box (new matter); claim 6 , the crash box is 
one of a pair of crash boxes, each of which is located at one end of the bumper 
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reinforce; claim 12 , projections and recesses which are alternatively arranged in 
the circumferential direction of the crash box Ctl^W-JtlSflttl?.?.)' $i$MJL2* t ^e entire 
part of the crash box in which is located the plastically deformed initial buckling 
portion being closer to the first end of the hollow crash box than the second end 
of the hollow crash box with the start of plastic deformation of the hollow crash 
box occurring at a specific portion of the hollow crash box defined by the initial 
buckling portion and processing toward an adjacent portion of the hollow crash 
box; cjajm..21 af the initial buckling portion is located only at a portion of the hollow 
crash box that is close to the bumper reinforce; claim 24 , the crash box includes a 
hollow body that surrounds the at least one partition and the initial buckling 
portion is formed on a portion of the hollow body that surrounds the at least one 
partition; claim 27 , the initial buckling portion being formed by plastic deformation 
of a part of the crash box before the vehicle bumper is mounted on the vehicle, 
the plastic deformation of said part of the crash box being achieved by applying an 
axial load to material forming the crash box so that the plastically deformed initial 
buckling portion extends around the entire periphery of the hollow body and is 
formed on a portion of the hollow body in which is located the partition; claim 28 , 
at least one partition comprises two partitions in the interior of the hollow body), 
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are not shown in the figures and/or lacks support in the specification and 
therefore fails to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. These limitations must be shown or the 
feature(s) canceled from the claim(s). Applicant is requested to go through the 
application and ensure that the claimed matter has been described in the 
specification and shown in the drawing in such a way as to convey to one skilled in 
the art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. Correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

1. Claims 2-4, 6, 9, 10, 12-14, 16-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over AAotozawa et al. (6,203,098) in view of Myers (3,831,997). 

Regarding Claims 2-4, 6, 9, 10, 12-14, 16-26, Motozawa et al. (6,203,098) 
discloses in Fig. 1-12 the invention as claimed to include a lateral bumper reinforce 
10; a pair of front-rear hollow crash boxes 8 with (plastically deformed) portion 9 
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and having constant rectangular cross-section, sides, ridgelines and two ends; a 
vehicle body 7; and plurality of partitions Fig 3. 

However, AAotozawa et al. (6,203,098) does not disclose an initial buckling 
portion extends around the entire circumference and includes projections and 
recesses which are alternatively arranged in the circumferential direction of the 
crash box (new matter and specification lacks supports for this limitation ). 

Myers (3,831,997) discloses in Fig 1-2 an initial buckling portion 21 extends 
around the entire circumference and includes projections and recesses which are 
alternatively arranged in the circumferential direction of the crash box. 

Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the invention, as disclosed by 
AAotozawa et al. (6,203,098), to include an initial buckling portion extends around 
the entire circumference and includes projections and recess which are 
alternatively arranged in the circumferential direction of the crash box, as 
disclosed by AAyers (3,831,997), to cost effectively manufacture the crash box to 
absorb the desire level of shock. 
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2. Claims 27-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Motozawa et al. (6,203,098) in view of Japan (07-145843). 

Regarding Claims 27-28, Motozawa et al. (6,203,098) discloses in Fig. 1-12 
the invention as claimed to include a lateral bumper reinforce 10; a pair of front- 
rear hollow crash boxes 8 with (plastically deformed) portion 9 and having two 
ends; a vehicle body 7; and plurality of axial partitions Fig 3. 

However, Motozawa et al. (6,203,098) does not disclose an initial buckling 
portion extends around the entire periphery of the hollow body and is formed on a 
portion of hollow body in which is located the partition. 

Japan (07-145843)discloses in Fig 1-2 an initial buckling portion M A" extends 
around the entire periphery of the hollow body and is formed on a portion of hollow 
body in which is located the partition. 

Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the invention, as disclosed by 
Motozawa et al. (6,203,098), to include an initial buckling portion extends around 
the entire periphery of the hollow body and is formed on a portion of hollow body 
in which is located the partition, as disclosed by Japan (07-145843), to cost 
effectively manufacture the crash box to absorb the desire level of shock. 
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Response to Arguments 

Even though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the 
product in the product-by-process claim is the same as or obvious from a product 
of the prior art, the claim is unpatentable even though the prior product was made 
by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 
(Fed. Cir. 1985). 

Plastic deformation - For most metallic material, elastic deformation 
persists only to strains of about 0.005. As the material is deformed beyond this 
point, the stress is no longer proportional to strain (Hook's Law) and permanent, 
nonrecoverable, or plastic deformation occurs, (see attached pages 1-5 from 
Materials Science and Engineering by Callister, Jr.) 

Applicant's argument that "Motozawa et al. (6,203,098) does not describe 
that the stress concentration portions 9 are constituted by or formed as a 
plastically deformed portion" is not valid because it is well known in the art that 
portions 9 can only be constituted by or formed by plastically deformation applying 
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Hook's Law. Non plastic deformation will revert to the original shape once the 
deformation load is removed i.e. if the portions 9 would have been resulted by 
applying a force within non plastic deformation (Hook's Law) then portions 9 would 
not exists as soon as the deformation load is removed. Also, if the portions 9 would 
have been resulted by applying a force within plastic deformation (Hook's Law) 
then portions 9 would exists even after the deformation load is removed. 

Applicant's argument "However, that the stress concentration portions 9 
could be fabricated as a plastic deformation portion is not particularly relevant" is 
not clear and because Applicant argues and have claimed, "plastically deformed" in 
every claim. 

Applicant's argument "the corrugations 21 do not define projections and 
recesses which are alternately arranged in the circumferential direction" is not 
valid. First, "are alternately arranged in the circumferential direction" appears to 
be new matter and lacks support in the specification. Second, Examiner 
respectfully disagrees with the Applicant where Applicant argues that corrugations 
21 do not define projections and recesses. 
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Conclusion 

3. Any inquiry concerning this communication or earlier communications should 
be directed to Primary Examiner Kiran B. Patel whose telephone number is 703- 
305-0254. The examiner can normally be reached on M-F from 8:00 to 5:00. The 
fax phone number for the organization where this application or proceeding is 
assigned is (703) 872-9306. 

Kiran B. Patel, P. E. 
Primary Examiner 
Art Unit 3612 
September 4, 2004 
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6.5 ELASTIC PROPERTIES OF MATERIALS I 1 7 

f = _ ll _ (-2.5 x JO" 4 ) 

v = 7.14x10-" 

a - e z E = (7.14 x l 0 -«)(14.6 x 10^ psi) = 10,400 psi 
Finally, from Equation 6.1, the applied force may be determined as 

(OA m.\ 2 



= (10,400 psi) ( ( ^)\= 1310 Ibr 



(5820 N) 



PLASTIC DEFORMATION 

0 on!" 0 ? T ta " iC mat ? ria ' S ' ClaStic defo ™ation persists only to strains of about 
0.005. As the material is deformed beyond this point the str e « T„n i 
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nent, nonrecoverable, or plastic deformation occurs Figure 6 9a olon VchZT 
cany the tensile stress-strain behavior into the plastic ^e ,on fo a'typica, ^taT 
The transition from elastic to plastic is a gradua. one for most S; some 
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hST ; ^ I VPiCal stress - strain be havior for a metal showing elastic and plastic 
deformations, the proportional limit P, and the yield strength a- fl !T , 
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curvature results at the onset of plastic deformation, which increases more rapidly 
with rising stress. 

From an atomic perspective, plastic deformation corresponds to the breaking 
of bonds with original atom neighbors and then reforming bonds with new neigh- 
bors as large numbers of atoms or molecules move relative to one another; upon 
removal of the stress they do not return to their original positions. The mechanism J 
of this deformation is different for crystalline and amorphous materials. For crys- 
talline solids, deformation is accomplished by means of a process called slip, 
which involves the motion of dislocations as discussed in Section 7.2. Plastic 
deformation in noncrystalline solids (as well as liquids) occurs by a viscous flow j 
mechanism, which is outlined in Section 13.9. 



6.6 TENSILE PROPERTIES 

Yielding and Yield Strength 

Most structures are designed to ensure that only elastic deformation will result 
when a stress is applied. It is therefore desirable to know the stress level at which ) 
plastic deformation begins, or where the phenomenon of yielding occurs. For 
metals that experience this gradual elastic-plastic transition, the point of yielding 
may be determined as the initial departure from linearity of the stress-strain 
curve; this is sometimes called the proportional limit, as indicated by point P in 
Figure 6.9a. In such cases the position of this point may not be determined 
precisely. As a consequence, a convention has been established wherein a straight ' 
line is constructed parallel to the elastic portion of the stress-strain curve at some J 
specified strain offset, usually 0.002. The stress corresponding to the intersection i 
of this line and the stress-strain curve as it bends over in the plastic region is 
defined as the yield strength <r y . 2 This is demonstrated in Figure 6.9a. 

For those materials having a nonlinear elastic region (Figure 6.5), use of the 
strain offset method is not possible, and the usual practice is to define the yield 
strength as the stress required to produce some amount of strain (e.g.,'e = 0.005). * 

Some steels and other materials exhibit the tensile stress-strain behavior as 
shown in Figure 6.9b. The elastic-plastic transition is very well defined and 
occurs abruptly in what is termed a yield point phenomenon. At the upper yield 
point, plastic deformation is initiated with an actual decrease in stress. Continued 
deformation fluctuates slightly about some constant stress value, termed the lower 
yield point; stress subsequently rises with increasing strain. For metals that dis- 
play this effect, the yield strength is taken as the average stress that is associated 
with the lower yield point, since it is well defined and relatively insensitive to the 
testing procedure. 3 Thus, it is not necessary to employ the strain offset method for 
these materials. 

The magnitude of the yield strength for a metal is a measure of its resis- 
tance to plastic deformation. Yield strengths may range from 5000 psi (35 MPa) 



2 "Strength" is used in lieu of "stress" because strength is a property of the metal, whereas stress is 
related to the magnitude of the applied load. 

3 It should be pointed out that to observe the yield point phenomenon, a "stiff" tensile-testing appa- 
ratus must be used; by stiff is meant that there is very little elastic deformation of the machine during 
loading. 
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